PCT 



ORGANISATION MONDIALB DE LA PROPR1BTB 
Bureau international 



INit^CTUELLE 




DEMANDEI INTERN ATIONAIJ? PUBLIEH HN VKRTU DU TRAITE DE COOPERATION EN MATB2RE DB BREVETS (PCT) 



(51) Classification international* d>8 brevets 6 : 

A61KI7/06 



Al 



(11) Numdro de publication Internationale; WO 99/58101 
(43) Date de publication Internationale: 18 novcmbrc 1999 (18.1 1.99) 



(21) NumenJ de La daxmtadt- Internationale: PC17FR99/D1 124 



(22) Date de 



dlpdt Inter national: 



11 nial 1999(11-05.99) 



(30) Donnks relatives a 1* priority 

98/0*968 12 mai 1998 (12.05.98) 



FR 



(71) Deposit (pour iom ics Euus dhlgnis sauf US): L'OREAL 
[FR/FR]; 14, me Royale, F 75008 Paris (FR). 

I 

(72) Inventeiire; ct 

(75) faVOnteWwpOsABt* (US stulementY. JARROUSSE, 
Franboisc (FR/lK); 168, avenue Vtmban, F-93190 
LivH-Gargan (FR). MAKE, Yeroi [FR/FR]; 36, avenue do 
rEpJfgne, F-91390 Mowang-sur-Orge (FR). 

(74) Manoatkire: TEZEBR HERMAN, Beatrice; UOreaVDJU., 6, 
me Remand Sincholle. F-92585 Clichy Cedes (FR). 



(gl) KtoU design*: AE, AL, AM, AT, AU, AZ. BA, BB, BG, BR, 
BY, CA. CH. CN, CU, CZ, DE, DK, EE, ES. H, OB, GD, 
QE, GH, QM, HR, HU. ID, IL, IN, IS, IP, ICE, KG, KK 
KR, K2. LC, LK, LR, LS, LT, LU. LV, MD, MG. MX, 
MN, MW. MX, NO, NZ, PL, FT, RO, RU, SD, SE, SC, 
SI, SK. SL, TJ, TM, TR, TT, UA, UO, US, UZ, VN, YU, 
ZA, ZW, brevet ARIPO (GH, QM, KE, LS. MW, SD, SL, 
SZ, UO, ZW), brevet eucasien (AM. AZ, BY, KG, KZ. MD, 
RU, TJ, TM), brevet eufopeen (AT, BE, CH, CY, DB, DK, 
ES. FL FR, GB, GR, IE, IT, LU, MC. ML, PT, SE), brevet 
OAPI (BF. BJ. CF, CG, CI, CM, OA, GN, GW, ML, MR, 
NE, SN, TD, TO). 



PubBfe 



Avec rapport tU recherche international*. 



(54) Title: itlSE OF MKTALLOPROTfNtZASE INHIBITORS FOR INDUCING AND/OR STIMULATING GROWTH OF HAIR OR 
fcAIKS ANTVGK FOR SLOWING DOWN THEIR LOSS 

j 

(54) Tttre: liFTILISATlON D'lNHTBITEURS DE METALLOPROTEINASES POUR INDUIRE CT/OU STIMULER LA CROISSANCK 
I>ES CHEVEUX OU DBS POILS BT/OU FREJNER LEUR CHUTE 

(57) Ahstracf 

The injentlon concerns the use in/for the preparation of a composition, as active principle m a physiologically acceptable medium, 
on efficient njnount of at feast a mctalioproteinase inhibitor or any functional biological equivalent, for inducing and/or stimulatlug growth 
of hair or hate and for slowing down their loss. The invention also concerns a method for the cosmetic treatment of hair or hairs, 

i 

(S7)Afarfg6j 

L'inveAtion conccmc rutlUsation dans/ou pour la preparation d'une composition, a tttre de prliicipc acuT dans un milieu 
physiotogiqu$ment acceptable, d'une quantity efficace d'au moins un inhibiteur de ntftalionroteina&c ou de tout equivalent Wologlquo 
fonctlonnel, destlnee a indulre et/cu stimuler la croissanee des cheveux ou des poQs et/ou trclner leur chute. L'invendon amceme egalement 
un precede 4 traitement cosmeoque des cheveux ou des polls. 



j 



UNIQUEMENT A TTTRE ^INFORMATION 



Codefc utilises pour Ideaiifler lcs Etais parties au PCT, sot tea pages dc couvcrturc d« brochures publtant des d&nuuKte 
international** en vertu du PCT. 




BS 




I-S 




ST 


Slevtfnfc 


W 




LT 


Utunie 


SK 




r& 




LU 


Lnan bouig 


SN 




GA 


Gabon 


LV 


LecocJc 


8Z 




CB 




MC 


Moimuu 


TO 




CE 


Oftxste 


MD 


RepubJkfje de Mcldovi 


TC 




GH 


Gfam 


MG 




TJ 




CN 




MR 




TM 




GK 


Griee 






IV 


TUxqi»e 


HU 




ML 


MiH 


TT 




IK 


Maafe 


MN 


Mangolk 


UA 


Ukraine 


IL 


UmN 


MR 


Mwrifcnk 


UG 




IS 


Mandc 


MW 




US 




rr 


italic 


MX 


MaWjve 


uz 




OP 




NE 


Niter 


VN 


Viet Nun 


KE 


Reap 


NL 


Piyc-Bu 


YU 


YtMpsbrfc 


KG 




NO 


* T - ■ » - - 


zw 




KF 




HZ 












PL 








KB 


W^blkjuB ila Cof«e 


FT 


Pwtyjil 






KZ 


Kuikttin 


RO 


Roumnic 






LC 


Stfaae-Lone 


RU 


HfeuiondcRmJe 






LI 


Uechamuiit 


SD 








uc 


SriUnU 


SB 


Soft* 






1* 




SG 


Jfbigapoar 







i WO 99/58101 



PCT/FR99/01124 



I Utilisation d'inhfblteurs de metalloprotelnas s pour induire et/ou stimuler 

I la croissance des cheveux ou des poils et/ou frein r leur chute. 

j La presente Invention conceme rutillsation dans/ou pour la preparation d'une 

5 | composition, & titre de principe actrf dans un milieu physiologiquement 

I acceptable, d'une quantite efficace d'au moins un inhibiteur de 

i m&alloproteinase, ou de tout equivalent biologique fonctionnei, destines a 

I induire et/ou stimuler la croissance des cheveux ou des polls et/ou freiner leur 

: chute* 
10 ! 

I Chez l'§tre humain, la croissance des cheveux et leur renOuvellement sont 

I principalement determines par ractivite des follicules pileux et de leur 

I environnement dermo-epidermique. Leur activite est cyclique et comporte 

j essentiellement trols phases, £ savoir la phase anagene, la phase catagene et 

15 i ia phase telogene. 

j A la phase anagene active ou phase de croissance, qui dure plusieurs annees 

j et au cours de laquelle les cheveux s'aliongent, succede une phase catagene 

! tres courte et transitoire qui dure quelques semaines, puis une phase de repos, 

I appelee phase telogene, qui dure quelques mols. 

20 

I A la fin de la periode de repos, les cheveux tombent et un autre cycle 

j recommence. La cheveJure se renouvelle done en permanence, et sur les 

| 150000 cheveux environ que comporte une chevelure, a chaque instant, 10% 

I d'entre eux environ sont au repos et seront done remplaces en quelques mois. 

25 I Dans un nombre important de cas, la chute prdcoce des cheveux survient chez 

I des 5ujets predisposes genStiquernent et elle atteint notamment les hommes. II 

i s'aglt plus particulidrement de Palopecie androgenetique ou androgenique ou 

i encore androgSno-genetlque. 

30 i Cette alopecie est essentiellement due i une perturbation du renouveiiement 

| capillaire qui entraine, dans un premier temps, ['acceleration de la frequence 

| des cycles aux depens de la qualite des cheveux puis de leur quantite. li se 

| produit un appauvrissement progressif de la chevelure par regression des 

j cheveux dits "terminaux" au stade de duvets. Des zones sont touchees 

35 | preferentiellement, notamment chez Phomme les golfes temporaux ou frontaux 

I ainsi que J'occiput, tandis qu chez les femmes on constate plut6t une alopecie 

j diffuse du vertex. 
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I On recherche depuis de nombreuses annees, dans Hndustrie cosmetique ou 

i pharmaceutique, des substances permettant de supprimer ou de reduire Peffet 

I de I'alopecie. et notamment d'induire ou de stimuler ia croissance des cheveux 

I ou des poits ou de dirninuer leur chute. 

5 ; 

I Dans cette optique, on a certes deja propose un grand nombre de composes 

I actifs tres divers, comme par example le 2,4-diamino 6-piperldlnopyrimldine 3- 

f oxyde ou "Minoxidil" decrit dans US 4 596 812 ou encore ses nombreux derives 

I comme ceux decrits par exemple dans les demandes de brevet EP 353123, EP 

10 I 356271 , EP 408442, EP 522964, EP 420707, EP 459890, EP 519819. 

j On peut encore titer le 6-amino 1,2-dihydro 1-hydroxy 2-imino 4-piperidino 

I pyrimidine et ses derives, qui sont decrits plus particulierement dans le brevet 

I US-A- 4 139 619. 

15 i 11 reste, d'une maniere g6nerale, qull serait interessant et utile de pouvoir 

! disposer de composes actifs autres que ceux deja connus. 

! 

i Or, la demanderesse vient maintenant de decouvrir, apres d'importantes 

I recherches menees sur la question, qu'un inhibiteur de metalloproteinases, ou 

20 ! tout equivalent biologique fonctionnel, permet d'induire et/ou de stimuler la 

I croissance des cheveux ou des polls, et/ou de dirninuer leur chute, de maniere 

; efficace. 

I Les metalloproteinases (MMPs) sont les membres d'une famille d'enzymes 

! proteolytiques (endoproteases) qui possedent un atome de zinc coordonne a 3 

25 I residus cysteine et une methionine dans leur site actlf et qui degradent les 

! composants macro moleculaires de la matrice extracellulaire et des lames 

! basales £ pH neutre (collagene, elastine, etc ...), Tres largement repandues 

I dans le monde vivant ces enzymes sont presentes, mais faibiement exprimees. 

I dans des situations physiologiques normales comme la croissance des organes 

30 I et le renouvellement des tissus. Leur surexpression chez I'homme et leur 

I activation sont cependant liees a de nombreux processus qui impliquent ia 

I destruction et le remodelage de la matrice. Gela entratne par exemple une 

I resorption non contrdiee de la matrice extracellulaire. 

I Les metalloproteinases sont produltes et secretees sous une forme zymogene 

35 I inactive (pro-enzyme). Ces formes zymogenes sont ensuite activees dans 
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I renvironnement extracellulaire par I'elimlnation d'une region propeptidique. Les 
i membres de cette famille peuvent s'activer les uns I s autr s. 

I La regulation de I'activit6 des MMPs se produit ainsi au niveau de I'expression 
I des genes (transcription et traduction), au niveau de 1'activation de la forme 
5 i zymogene, ou au niveau du contr6le local des formes actives. 

I Les principaux regulateurs de I'actlvlte des MMPs sont les inhibiteurs tissulaires 
Ides metalloproteinases ou TIMPs (tissue inhibitors of metalloproteinases). 
! Dependant, I'expression des MMPs est egalement modulee par les facteurs de 
I croissance, ies cytokines, les produits oncogenes (ras, jun), ou encore les 
io i constituants matriciels. 

i La famille des metalloproteinases est constitute de piusieurs groupes bien 
I definis bases sur leurs ressemblances en terme de structure et de speclficlte de 
I substrat (voir Woessner J. F., Faseb Journal, vol. 5, 1991, 2145). Parmi ces 

15 I groupes, on peut citer les collagenases destinees a degrader les coliagenes 
i fibriliaires (MMP-1 ou collagenase interstlttelle, MMP-8 ou collagenase de 
! neutrophil, MMP-13 ou collagenase 3) t les gelatinases qui degrade le 
I collag&ne de type IV ou toute forme de collagene denature (MMP-2 ou 
I gelatinase A (72 kDa), MMP-9 ou gelatinase B (92 kDa) ), les stromyelysines 

20 I dont le large spectre d'activite s'adresse aux proteines de la matrice 
I extracellulaire telles que les glycoprotemes (fibronectine, laminine), ies 
I proteoglycannes, etc., ou encore ies metalloproteinases membranaires . 

I La demanderesse a maintenant decouvert que ies metalloproteinases sont 

I preeentes dans les structures internes des foilicules pileux, & savolr dans la 

25 I gaine epitheliale Interne (IRS). Particulierement, on retrouve la MMP-9 au 

: niveau de TIRS. 

j Or, on sait qu'au cours du cycle pilaire (e follicule pileux passe d'une localisation 

I basse dans fa derrne dans la phase anagene a une localisation haute dans le 

I derme lors de la phase telogene. Ce mouvement doit Stre accompagne d'une 

30 I modification de la matrice extracellulaire qui permet la migration du follicule, 

I modification qui pourrait etre due a une expression des MMPs, entralnant une 

I degradation contrdlee de ladite matrice extracellulaire. C'est a la fin de la phase 

I telogene qu'intervient la chute du cheveu.Mais on salt aussi que les cytokines et 

I les facteurs de croissance influent sur le cycle pilaire. Par exemple le facteur de 

35 ! croissance epidermique (EGF : epidermal graowth factor) favoris in vitro la 
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transition riepuis la phase anagene vers la phase catagene (formation d'une 
structure en « club » caracteristique de ta phase catagene), phase qui precede 
la chute des cheveux ou des poils. On salt aussi, comme Ta demontre la 
demanderesse qu'il existe dans I'alopecie une phase inflammatoire. 

La demanderesse a montre que les MMPs et partlculierement la MMP-9, 
peuvent etre induites par rinterleuklne-1 et/ou TEGF en particulier dans les 
fibroblastes de la papilies dermiques. 

On comprend done I'interet de dimlnuer au niveau du cuir de cheveiu, 
I'expression des MMPs pour ralentir voir inhiber la degradation de la matrice 
perifollicuiaire et ainsi ralentir voir stopper ia chute des cheveux. 

La demanderesse propose done I'utilisation d'inhibiteurs de metalloproteinases 
pour induire et/ou stimuler la croissance des cheveux ou des pcils et/ou freiner 
15 leur chute. 

I AlnsI, I'invention conceme Fertilisation dans/ou pour la preparation d'une 
! composition, d'une quantite efficace d'au moins un Inhlbiteur de 
I metalioproteinase ou de tout equivalent biologique fonctionnel, destinee a 
20 I induire et/ou stimuler la croissance des cheveux ou des poils et/ou freiner leur 
chute 



I Par equivalent biologique fonctionnel, on entend toute molecule 

I fonctionneilement equlvalente en terme de fonction biologique dont Tun au 

25 I moins des elements peut avoir ete change pour un element equivalent. 

I A titre d'exemple on peut clter les peptides dont un equivalent biologique peut 

I etre un peptide dans leque! au moins un residu d'aride amine a ete remplace 

I par un autre acide amine ayant un index hydropathique similaire. 

I Par inhibiteur de metalioproteinase, on entend toute molecule capable de 

30 I regular Tactivite des MMPs soit au niveau de I'expression des genes 

I (transcription et traduction), soit au niveau de I'activation de la forme zymogene 

I des MMPs, soit encore au niveau du contr6!e local des formes actives. 

I Les principaux regulateurs de Tactivite des MMPs sont des molecules naturelles 

I present s dans les tissue appelees inhibiteurs tissulaires des 

35 ! metalloproteinases ou TIMPs (tissue inhibitors of metalloproteinases). 
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i Mais ces inhibiteurs peuvent egaiement §tre des molecules chimiques connues 
! comme par example les derives de I'acide hydroxamlque, les chelateurs de 
! cations, les facteurs de croissance, les cytokines, les produits oncogenes (ras, 
I jun), ou encore les constituants matricieis. 

5 

I Pr6ferentiellernent selon {'invention, on utilise des inhibiteurs tissulaires de 
I rnetalloprot6inases (TIMP) comme par exempte les peptides connus dans I'art 
I anterieur sous les appellations TIMP-1, TIMP-2, TIMP-3 et TIMP-4 (Woessner 
I j. F., Faseb Journal, 1991). 

10 

I Atnsl, I'inventlon concerne plus particulierement I'utilisation dans/ou pour la 
I preparation d'une composition, d'une quantite efficace d'au moins un inhlbrteur 
I tissulaire de metalloprotelnases (TIMP) ou de tout equivalent biologique 
I fonctionnel, I'inhibiteur ou la composition 6tant destines d induire et/ou stimuler 
is I la croissance des cheveux ou des poils et/ou freiner leur chute. 

I Particulierement selon I'invention, on utilise comme inhibiteurs tissulaires de 
I metalloprotelnases les peptides connus dans i'art anterieur sous ies 
I appellations TIMP-1 , TIMP-2, TIMP-3 et TIMP-4. 

20 ; 

i Bien entendu selon I'invention, les inhibiteurs de metalloprotelnases peuvent 
I 3tre utilises seuls ou en melange. 

! II se peut que pour des questions de resistance £ la degradation II soit 
25 ! necessalre d'utiliser selon (Invention una forme protegee de I'inhibiteur de 
I metalloprotelnases. La forme de la protection doit eVIdemment §tre une forme 
I bioiogiquement compatible. De nombreuses formes de protections 
I bioiogiquement compatibles peuvent dtre envisagees comme par exempt 
I I'acylation ou racetylation de Fextr^mite amino-terminale ou I'amidation de 
30 I I'extremlte carboxy-terminale. 

I Ainsi, Hnvention concerne une utilisation telle que prec£demment dSfinie, 

I caracteris6e par ie fait que I'inhibiteur de metalloprotelnases est sous une forme 

i protegee ou non. 

35 I De preference, on utilise selon I'inventlon une protection basee soft sur 

| I'acylation ou I'acetylation de I'extrSmite amino-terminale, soit sur I'amidation de 

i rextremite carboxy-terminale soit encore sur les deux. 
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i Parmi les inhibiteurs chimiques, on peut citer les thiols ou les hydroxamates. 

I La quantite d'inhibiteur de m6taJloprot6inases utilisabie selon rinvention depend 

5 I bien 6videmment de 1'effet recherche et doit Gtre en une quantite efficace pour 

i induire et/ou stimuler ia crolssance des cheveux ou des poils et/ou freiner leur 
chute. 

I A titre d'exemple la quantity d'inhibiteur de mfetalloprotdinases utilisabie selon 

10 I rinvention peut aller par example de 0,01% a 5% et de preference de 0,05% A 

I 2% du poids total de la composition. 

I De preference la composition est une composition cosmdtique. 

15 l La composition selon rinvention peut §tre administr^e par vole enterale ou 

I parenterale. De preference, par la voie parenteral la composition est 

I admlnlstr6e par voie topique. 

I Le milieu physio|ogiquement acceptable dans lequel le peptide est utilise selon 

20 I rinvention peut Stre anhydre ou aqueux. On entend par milieu anhydre, un 

I milieu solvant contenant moins de 1% d'eau. Ce milieu peut Stre constitu6 d'un 

I solvant ou d'un melange de solvants choisi plus particuiterement parml les 

I alcools inferiours en C2-C4 comme I'aicool ethyiique, les alkyldneglycols comme 

i ie propyleneglycol, et las alkyl£thers d'alkyleneglycols ou de dialkyl&negiycols. 

25 I dont les radicaux alkyle ou alkylene contiennent de 1 § 4 atomes de carbone. 

I On entend par milieu aqueux, un milieu constitue par de I'eau ou un melange 

I d'eau et d'un autre solvant physiologiquement acceptable, choisi notamment 

i parmi les solvants organiques cit6s ci-dessus. Dans ce dernier cas, ces autres 

I solvants, lorsqulls sont presents, represented environ 5 £ 95% en poids de la 

30 i composition. 

I 11 est possible que le milieu physiologiquement acceptable puisse contenir 

I d'autres adjuvants habituellement utilises dans le domaine cosm&ique tels que 

! des agents tensioactifs, des agents 6paississants ou geilfiants, des agents 

35 I cosmetiques. des agents conservateurs, des agents alcalinisants ou acidlfiants 

I bien connus dans fetat de la technique, t en quantftds suffisantes pour obtenir 

! la forme de presentation desire , notamment de lotion plus ou moins epaissi , 
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I de gel, d'emulslon, ou de creme. L'utilisation peut eventuellement se faire sous 

i un forme pressuris6e en aerosol ou vaporisee a partir d'un flacon pompe. 

I |i est possible aussi d'utiliser en association avec te peptide, des composes 

5 I am6liorant encore I'activit6 sur la repousse et/ou sur le freinage de ia chute des 

I cheveux ou des polls, et ayant deja 616 d6crits pour cette activity. 

I Parml ces demiers composes, on peut plus particullerement citer a titre non 
limitatlf: 

IQ | - |es esters d'acide nicotinique, dont notamment le nicotinate de 

I tocopherol, le nicotinate de benzyie et les nicotlnates d'alkyles en C^-Cg comme 

! les nicotlnates de rn6thyle ou dTiexyle ; 

I - les d6rives de pyrlmidine, comme le 6~amino 1,2-dihydro 1 -hydroxy 2- 

i imino 4-piperidino pyrimidine encore connu sous le nom de Minoxidil, et teis que 

15 ! decrits dans le brevet US 4 139 619 ; 

i - des agents antiandrogenes ; 

i - des inhibiteurs des 5-a-r6ductases ; 

I - des capteurs de radlcaux OH, tels que le dimethyisulfoxyde ; 

j - des peptides comme par exemple le tripeptide Lys-Pro-Val ; 
20 ! - des extraits de mlcro-organismes, particulierement bacteriens ; 

i - des extraits v6g6taux. 

! A la liste cklessus, d'autres composes peuvent egalement etre rajoutes, a 

I savoir par exemple des phospholipides comme la lecithins, les acides linoleique 

25 i et linolenique, I'acide salicylique et ses derives decrits dans le brevet francais 

i FR 2 561 542, comme ies d6riv6s de I'acide salicylique porteurs d'un 

I groupement alcanoyle ayant de 2 a 12 atomes de carbone en position 5 du 

i cycle benzenique, des acides hydroxycarboxyliques ou cetocarboxyliques et , 

I leurs esters, des lactones et leurs sels correspondants, des carotenoides, les 

30 | acides eicosat6traeno'ique et elcosatrienoique ou leurs esters et amides, la 

| vitamine D et ses d6rives, 
! 

I La composition cosmetique selon rmvenUon est a appllquer sur les zones 

| aiop6ciques du cuir chevelu et des cheveux ou des polls d'un individu, et est 

35 I eventuellement laissee en contact piusleurs heures et est 6ventuellement a 

j rinc r. On peut, par exemple, appliquer la composition cosmdtique contenant 

. j une quantlte efficace d'au molns un Inhibiteur de metalloproteinases sur les 

j 

| 
i 

! 

! 

i 
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I cheveux et le culr cheveiu, ie soir, garder celle-ci au contact toute la nuit et 
i Sventuellement effectuer un shampooing le matin. Ces applications peuvent etre 
irenouvel" s quotidiennement pendant un ou piusieurs mois suivant les 
i individus. 

5 j 

j Alnsi, la pr^sente invention £ Sgalement pour objet un proced6 de traitement 
I cosm&ique des cheveux ou des polls et/ou du cuir cheveiu, caracterise par le 
I fait qu'il consiste a appliquer sur les cheveux et/ou le culr cheveiu, une 
t composition cosm&ique contenant une quantity efficace d'au moins un 
10 I inhibiteur de m&alloproteinases, a laisser ceile-ci en contact avec les cheveux 
I et/ou le cuir cheveiu et/ou les poils, et 6ventuel!ement & rincer. 

I Le proc6de de traitement prdsente les caracteristiques d'un proc6d6 cosm6tique 
I dans la mesure ou il permet d'am&iorer i'esth^tlque des cheveux ou des poils 
15 I en leur dornant une plus grande vigueur et un aspect am61ior6. 

I On va maintenant donner a titre dlllustration des exemples qui ne sauraient 
I ijmiter en aucune fa$on la portee de Invention, 

20 ! Exemple 1 : Lotion quotidienne ; 

j TIMP-1 
i TIMP-2 

I 2,4 diaminopyrimldine-3-oxyde 
j Ethanol £ 95 6 
25 ! Parfum 
> Colorants 
I Eau demin6ralisee 

j Exemple 2 : Gel Liposome : 
30 I Natipide ir (soit 2 g en phospholipldes) 
i TiMP-2 
i Carbomer 
i Trl6thanolamine 
i Conservateurs 

35 I Eau d6min6ralia$e 

| 

j ® Melange Eau/Alcool/L6cithine de la Socidtd Nattermann 



0,01 g 

0,01 g 

0,75 g 

30 g 

qs 

qs 

qsp 100 g 



10 g 
0,025 g 
0.25 g 

qs pH ~ 7 

qs 

qsp 100 g 
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I REVENDICATIONS 

1- Utilisation dans/ou pour la preparation d'une composition, d'une quantite 
efficace d'au molns un Inhiblteur de mStalloproteinases ou de tout equivalent 
biologique fonctionnel, I'inhibiteur ou la composition 6tant destines a induire 
et/ou stimuler la croissance des cheveux ou des poils et/ou freiner leur chute. 

I 2. Utilisation selon ia revendication pr6c$dente ( caract6ri$6e par le fait que 

i I'inhibiteur des mStalloproteinases est choisi parmi les inhibiteurs tissulaires, ies 

10 I inhibiteurs chimiques, les facteurs de croissance, les cytokines, les produits 

i oncogenes, ou encore les constituents matriciels. 

I 3. Utilisation selon Tune quelconque des revendicatlons precddente, 

I caracterisde par le fait que I'inhibiteur est un inhibiteur tissulalre ou chimique de 

15 ! metalloproteinases. 

I 4. Utilisation selon Tune quelconque des revendicatlons precddentes, 

t caracteris6e par le fait que I'inhibiteur tissuiaire de m6talloproteina$es est un 

i peptide d'origine natureile ou synth&ique; 

20 ! 

I 5. Utilisation selon i'une quelconque des revendicatlons pr6c6dentes, 

| caract6ris6e par le fait que I'inhibiteur tissuiaire de metalloproteinases est sous 

i une forme protegee ou non. 

25 I 6. Utilisation selon la revendication pr6c6dente, caracteris6e par le fait que la 

i protection consiste en une protection basde sort sur I'acylation ou l'ac6tylatlon 

I de PextrSmite amlno-terminale. soit sur Tamidation de I'extrSmlte carboxy- 

I terminate soit encore sur les deux. 

30 1 7. Utilisation selon Tune quelconque des revendicatlons pr$c6dente$, 

{ caractertsSe par ie fait que I'inhibiteur tissulalre de metalloproteinases est choisi 

j parmi le TIMP1 , le TIMP2, le TIMP-3 ou le TIMP-4. 

I 

I 8. Utilisation selon ia revendication prdcddente, caracteris6e par ie fait que 

35 I I'inhibiteur tissuiaire de m&aiioprot&nases est le TIMP-1 ou le TIMP-2. 



I WO 99/58101 
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I g. Utilisation selon la revendication 2, caract6ris6e par la fait que J'inhibiteur 

I chlmique de m6ta!loproteinases est choisi parmi les thiols ou les hydroxamatss. 

10. Utilisation selon Tune queiconque des revendications prec6dentes, 

S I caracteri$6e par le fait que Pinhibiteur de metalloproteinases est utilise en une 

I quantite comprise entre 0,01% a 5% et de preference de 0,05% a 2% du poids 

i total ds la composition. 

I 11. Proc£d6 de traitement cosmetique des cheveux ou des poils et/ou du cuir 

10 I ch$veiu, caracterise par le fait qui! consists a appliquer sur les cheveux et/ou le 

! cuir chevelu, une composition contenant une quantite efficace d'au moins un 

I inhlbiteur de metalloproteinases, a laisser ce!le-cl en contact avec les cheveux 

I et/ou le cuir chevelu, et Sventuellement a rincer. 
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Box I I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

| " " "~ ■ 

This mtemational search report has not beenesrablishedmnsspectof certain claims under Article 17(2Xa) forthefollowingrcasons; 

1. 1 I iClaimsNos.: 

l — 1 ( because they relate u> subject matter not required to be searched by this Authority, namely: 

i 



2. fj i ciaunsNos, Claims Nos: 1-1 1 (partially) 

I because they relate to pans of the international application thai do not comply with the prescribed requirements to such 
i an extent that no meaningful international search can be carried out, specifically! 

I see supplementary sheet INFORMATION FOLLOW-UP PCT/IS A/210 



3. | 1 i Claims Nos.: 

1 — ' ! because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box n I Observations where unity of invention is lacking (Continuation of Item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, us follows: 



1. J""] I As all required additional search fees were timely paid by the applicant, this international search rcpnrt cows all 
— i searchable claims. 

I 

1. r~] I As all scercnnblr clairns could be search 
I of any additional fee. 

i 

3 . I - "! As only some of the required additional search fees were timely paid by the applicant, this intcmationai search report 
' — 1 1 covers only those claims for which fees were paid, specifically claims Nos. : 



4. 



□ 



No required additional search fees were timely paid by the applicant Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Reawljon 



Protest 



(""1 The additional search fees were accompanied by the applicant's protest. 
j. " I No protest accompanied the payment of additional search fees . 



Form 



PCT/ISA/2 



10 (continuation of first sheet (t )} (July 1992) 



INTERNA NAL SEARCH REPORT 



M 

PCT/FR 99/01124 



Claims Nos: 1-11 (partially) 

us 1-1 1 concern a feature, metalloprotease inhibition, which causes said claims 
i lacking in clarity as defined in PCT Article 6. It is impossible to compare the 
™urc which the applicant has selected with what is described in prior art. It should 
bejnoted that the most well-known compound for fighting against alopecia, minoxidil, 
i itself be regarded as a metalloprotease inhibitor, without nevertheless making this 
i essential feature of said compound. The lack of clarity makes it impossible to 
jy out an exhaustive search. The search was therefore limited to the compounds 
cited in the examples. 

Ti & applicant's attention is drawn to the fact that claims concerning inventions in 
reject of which no search report has been established need not be the subject of a 
pr ;liminary examination report (PCT Rule 66.1(e)). The applicant is warned that the 
gi idcline adopted by the EPO acting in its capacity as International Preliminary 
E) animation Authority h not to proceed with a preliminary examination of a subject 
m itter unless a search has been carried out thereon. This position will remain 
ur changed, notwithstanding that the claims have or have not been modified, either . 
after receiving the search report, or during any procedure under Chapter E. 
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Cadre l| Observations - loraqu'll a ete eetlme que ccrtalnes nevendlcauons ne pouveient pas falre i'oblet d une recherchi 
! (suite du point 1 da la premiere feuUle) 



Cutiluinejmerit a I'uifcle 1 7.2)*). certair»s revendicaitore rronl pas fait lobjer dune recherche poor as moms suvams: 

j- 

1. | | iu» revenocappre n 03 

— Ise rapportent a un objet a regard duquel fadminietranon nest pas tenue da proc#der a la recherche, a savoin 



2. fX 



Lesrevendicauonsn 00 1-11 ( parti ell ement) 

se rapportent a das parlies de la demands Internationale qui ne rempfissent pas suflisamment les conditions prescrttos pour 
qu'une recnercne significative puisse aire eftectuSe. en particular; 

voir feu llle supplemental re SUITE DES RENSEIGNEMENTs PCT/ISA/210 



3. lies revindications n« 

Isont ties revendicatKms ddpendames et rw soot pas ledigees contcnnsmentaux dispositions de la deuxi&me et de la 
Itrotsieme phrase? oe la regie B.4.a). 



Cadre II Observations - ioraqt/U y a absence d'unite de invention (suite du point 2 de la premiere feullle) 



I administration chargee de la recnerche Internationale a trogve plusleurs inventions dans la demands intemabonale. a savor; 



1 . | I Comme toutes tee taxes addiaonndles ont ete payees dans les delais par le deaosant. la ore* sent rappon de recherche 
-J |nter naconaJe pOrte sur toutes iss reventfcatlons pouvant falre I'objet d'ur» recharge. 



2. 



□ 



2omme toutee les recherches portam sor tes revendications qui a'y pritaisnt ont pu aire effectuees sans etfon parttcuiier 
ustrfiant une taxe additormelle, ('administration n'a sollicile le paiementd'aucune taxe m coite nature. 



□ :omme une parte seufemem des taxes aodittcnnehes demarxjwa a 4te payee dans les deiais par le deposant, le present 
apport de rechercne Internationale ne pone que sur les revendications pour lesqueiies ies taxes ont ete payees, a savoir 
as revendications n"* 



4. Aucune taxe adoitormeiie demandeo n'a Ota payee dans les delals par le deposant. En consequence, le present rapport 
1 — 1 fa recherche Internationale ne pone que sur I'lnvention mentionnee en premier lieu dans ies revendicarior»; elie est 
iouvorto par tes ro^ndkwttons n 



Remarquk quant a la reserve 



| | Lea »axes adcftionnelles etaientaccontpagnees d'une reserve da ia part du deposar . 
| | U palemem das taxes addib'onnelies n'otait assort tfaucune reserve. 
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AND/OR STIMULATING GROWTH OF HAIR OR HAIRS AND/OR FOR 
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(57) Abstract [English, as published.] 

The invention concerns the use in/for the preparation of a composition, as active principle in a 
physiologically acceptable medium, an efficient amount of at least a metalloproteinase inhibitor 
or any functional biological equivalent, for inducing and/or stimulating growth of hair or hairs 
and for slowing down their loss. The invention also concerns a method for cosmetic treatment of 
hair or hairs. 

[list of state abbreviations on next page is omitted] 



Use of metalloproteinase inhibitors for inducing and/or stimulating 
growth of hair or hairs and/or for slowing down their loss. 

The present invention concerns the use in/for the preparation of a composition, as active 
principle in a physiologically acceptable medium, of an efficient amount of at least one 
metalloproteinase inhibitor, or of any functional biological equivalent thereof, to induce and/or 
stimulate the growth of hair or hairs and/or to slow down their loss. 

In human beings, the growth of hairs and their renewal are determined primarily by the activity 
of the hair follicles and their dermo-epidermic environment. The activity is cyclic and has 
essentially three phases, i.e., the anagen phase, the catagen phase, and telogen phase. 
The active anagen phase, or growth phase, which lasts several years and during which hairs 
lengthen, is followed by a very short, transitory catagen phase which lasts a few weeks, then a 
rest phase, called the telogen phase, which lasts a few months. 

At the end of the rest period, the hairs fall out and another cycle begins. Thus, the hair is being 
constantly renewed, and of the approximately 150,000 hairs which constitute a head of hair, at 
any time, approximately 10 % of them are resting and will thus be replaced in a few months. 
In a significant number of cases, premature hair loss occurs in genetically predisposed subjects 
and this primarily affects men. This is more precisely androgenetic or androgenic or even 
androgeno-genetic alopecia. 

This alopecia is basically due to a disturbance of the capillary renewal which results, first, in 
acceleration of the frequency of the cycles at the expense of the quality of the hairs, then of their 
quantity. A progressive impoverishment of the head of hair by regression of the hairs referred to 
as "terminal" in the stage of downy hairs. Certain zones are affected preferentially, in particular, 
in men, the temporal or frontal regions as well as the occiput; whereas, in contrast, in women 
diffuse alopecia of the top of the head is observed. 
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For many years, the cosmetic or pharmaceutical industry has sought substances enabling 
suppression or reduction of the effect of alopecia, especially to induce or to stimulate the growth 
of hair or hairs or to reduce their loss. 

In this regard, a large number of very diverse active compounds have certainly already been 
proposed, for example, 2,4-diamino 6-piperidinopyrimidine 3-oxide, or "Minoxidil" described in 
US 4,596,812 or numerous derivatives thereof, such as those described in patent applications EP 
353123, EP 356271, EP 408442, EP 522964, EP 420707, EP 459890, EP 519819. 
Also, 6-amino 1,2-dihydro 1 -hydroxy 2-imino 4-piperidinopyrimidine and its derivatives, which 
are described more specifically in the patent US-A-4, 139,6 19, can be mentioned. 

The fact remains, generally speaking, that it would be interesting and useful to have available 
active compounds other than those already known. 

The applicant has now discovered, after significant research into the question, that a 
metalloproteinase inhibitor, or any functional biological equivalent thereof, efficiently enables 
inducing and/or stimulating the growth of hair or hairs, and/or reducing their loss. 

The metalloproteinases (MMPs) are members of a family of proteolytic enzymes (endoproteases) 
which have one zinc atom coordinated with 3 cysteine residues and one methionine residue in 
their active site and which degrade the macromolecular components of the extracellular matrix 
and of the basal layers with a neutral pH (collagen, elastin, etc.). Very broadly distributed in 
living organisms, these enzymes are present, but barely expressed, in normal physiological 
situations such as the growth of organs and the renewal of tissues. Their excessive expression in 
man and their activation are, however, linked to numerous processes which involve destruction 
and remodeling of the matrix. This results in, for example, uncontrolled resorption of the 
extracellular matrix. 



The metalloproteinases are produced and secreted in an inactive zymogenic form (pro-enzyme). 
These zymogenic forms are then activated in the extracellular environment by the elimination of 
a propepitide region. The members of this family can activate each other. 

Regulation of the activity of the MMPs thus occurs at the level of the expression of the genes 
(transcription and translation), at the level of the activation of the zymogenic form, or at the level 
of the local control of the active forms. 

The chief regulators of the activity of the MMPs are the tissue inhibitors of metalloproteinases, 
or TIMPs. Nevertheless, the expression of the MMPs is also modulated by growth factors, 
cytokines, oncogenic products (ras and jun), or even by the matrix constituents. 

The family of the metalloproteinases is made up of several groups, well-defined on the basis of 
their resemblances in terms of structure and substrate specificity (see Woessner J.F., Faseb 
Journal, vol. 5, 1991, 2145). Among these groups, we can mention the collagenases which 
degrade fibrillary collagens (MMP-1 or interstitial collagenase, MMP-8 or neutrophile 
collagenase, MMP-1 3 or collagenase 3), the gelatinases which degrade type IV collagen or any 
form of denatured collagen (MMP-2 or gelatinase A (72 kDa), MMP-9 or gelatinase B (92 kDa)), 
the stromyelysins whose large spectrum of activity targets the proteins of the extracellular 
matrix, such as the glycoproteins (fibronectin, laminin), the proteoglycans, etc., or even the 
membrane metalloproteinases. 

The applicant has now discovered that the metalloproteinases are present in the internal 
structures of hair follicles, i.e., in the internal epithelial sheath (IRS). In particular, MMP-9 is 
found at the level of the IRS. 

It is known that during the hair cycle, the hair follicle passes from a low position in the skin in 
the anagen phase to a high position in the skin during the telogen phase. This movement must be 
accompanied by a modification of the extracellular matrix which enables the migration of the 
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follicle, a modification which could be due to an expression of the MMPs, causing a controlled 
degradation of said extracellular matrix. It is at the end of the telogen phase that the hair falls 
out. However, it is also known that cytokines and growth factors affect the hair cycle. For 
example, in vitro, the epidermal growth factor (EGF) favors the transition from the anagen phase 
to the catagen phase (formation of a "club" structure characteristic of the catagen phase), the 
phase which precedes the falling out of the hair or hairs. It is also known, as the applicant has 
demonstrated, that in alopecia, there is an inflammatory phase. 

The applicant has shown that the MMPs, especially MMP-9, can be induced by interleukin-1 
and/or EGF, in particular in the fibroblasts of the dermal papillae. 

This explains the interest in reducing the expression of the MMPs at the level of the scalp to slow 
down, or to inhibit, the degradation of the perifollicular matrix and, thus, to slow down, or to 
stop, hair loss. 

Consequently, the applicant proposes the use of metalloproteinase inhibitors to induce and/or to 
stimulate the growth of hair or hairs and/or to slow down their loss. 

Thus, the invention concerns the use in/for the preparation of a composition, of an efficient 
quantity of at least one metalloproteinase inhibitor or of any functional biological equivalent 
thereof, to induce and/or to stimulate the growth of hair or hairs and/or to slow down their loss. 

The term "functional biological equivalent" means any molecule equivalent in terms of 
biological function of which at least one of the elements may have been replaced by an 
equivalent element. 

By way of example, peptides of which a biological equivalent can be a peptide in which at least 
one amino acid residue has been replaced by another amino acid having a similar hydropathic 
index can be mentioned. 



The term "metalloproteinase inhibitor" means any molecule capable of regulating the activity of 
MMPs either at the level of expression of the genes (transcription and translation), or at the level 
of the activation of the zymogenic form of MMPs, or even at the level of the local control of the 
active forms. 

The chief regulators of the activity of MMPs are natural molecules present in tissues called tissue 
inhibitors of metalloproteinases or TIMPs. 

However, these inhibitors can also be known chemical molecules such as the derivatives of 
hydroxamic acid, cation chelators, growth factors, cytokines, oncogenic products (ras, jun), or 
even the matrix constituents. 

Preferably, according to the invention, tissue inhibitors of metalloproteinases (TIMP), such as the 
peptides known in the prior art under the names TIMP-1, TIMP-2, TIMP-3, and TIMP-4 
(Woessner J.F., Faseb Journal, 1991) are used. 

Thus, the invention concerns more specifically the use in/for the preparation of a composition, of 
an efficient quantity of at least one tissue inhibitor of metalloproteinases (TIMP) or of any 
functional biological equivalent thereof, with the inhibitor or the composition intended to induce 
and/or to stimulate the growth of hair or hairs and/or to slow down their loss. 

In particular, according to the invention, the peptides known in the prior art under the names 
TIMP-1, TIMP-2, TIMP-3, and TIMP-4 are used as tissue inhibitors of metalloproteinases. 

Of course, according to the invention, the metalloproteinase inhibitors may be used singly or in 
mixture. 

It is possible that because of issues of resistance to degradation, it may be necessary to use, 
according to the invention, a protected form of the metalloproteinase inhibitor. Obviously, the 
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form of protection must be a biologically compatible form. Numerous forms of biologically 
compatible protection can be envisaged, such as, acylation or acetylation of the amino-terminal 
end or amidation of the carboxy-terminal end. 

Thus, the invention concerns use as previously defined, characterized in that the 
metalloproteinase inhibitor is in either a protected form or a unprotected form. 
Preferably, according to the invention, a protection based either on acylation or acetylation of the 
amino-terminal end, or on amidation of the carboxy-terminal end, or even on both, is used. 

Among the chemical inhibitors, the thiols or the hydroxamates can be mentioned. 

The quantity of metalloproteinase inhibitor which can be used according to the invention 
obviously depends on the effect sought and must be an efficient quantity to induce and/or to 
stimulate the growth of hair or hairs and/or to slow down their loss. 

By way of example, the quantity of metalloproteinase inhibitor which can be used according to 
the invention can range from 0.01 % to 5 %, preferably from 0.05 % to 2 % of the total weight of 
the composition. 

Preferably, the composition is a cosmetic composition. 

The composition according to the invention may be administered enterally or parenterally. 
Preferably, parenterally, the composition is administered topically. 

The physiologically acceptable medium in which the peptide is used according to the invention 
can be anhydrous or aqueous. The term "anhydrous medium" means a solvent medium 
containing less than 1 % water. This medium consist of a solvent or a mixture of solvents 
selected more specifically from among the low alcohols Q-Q, such as ethyl alcohol, the 
alkylene glycols such as propylene glycol, and the alkyl ethers of alkylene glycols or of 



-7- 



dialkylene glycols, of which the alkyl or alkylene radicals contain from 1 to 4 carbon atoms. The 
term "aqueous medium" means a medium consisting of water or a mixture of water and another 
physiologically acceptable solvent, chosen, in particular, among the aforementioned organic 
solvents. In this latter case, these other solvents, when present, represent approximately 5 to 95 
% by weight of the composition. 

It is possible that the physiologically acceptable medium can contain other adjuvants customarily 
used in the cosmetic field, such as surfactants, thickeners or gelatinizers, cosmetic agents, 
preservatives, alkalinizers or acidifiers known in the state-of-the-art, and in quantities sufficient 
to obtain the form of presentation desired, in particular, of a more or less thick lotion, a gel, an 
emulsion, or a cream. Use may possibly be implemented in a pressurized form in aerosol or 
vaporized from a spray bottle. 

In association with the peptide, it is also possible to use compounds improving the activity of 
resisting and/or slowing down the loss of hair or hairs, and already having been described for this 
activity. 

Among these latter compounds, the following can be mentioned in particular but not 
restrictively: 

- the esters of nicotinic acid, including especially tocopherol nicotinate, benzyl nicotinate, and 
nicotinates of alkyls C,-C 6 , such as methyl or hexyl nicotinate; 

- the derivatives of pyrimidine, such as 6-amino 1,2-dihydro 1 -hydroxy 2-imino 4- 
piperidinopyrimidine, also known under the name Minoxidil, and as described in the patent US 
4,139,619; 

- antiandrogenic agents; 

- 5-oc-reductase inhibitors; 

- OH-radical scavengers, such as dimethyl sulfoxide; 

- peptides, such as the tripeptide Lys-Pro-Val; 

- extracts of microorganisms, especially bacterial; 



- plant extracts. 

Other compounds can also be added to the list above, i.e., for example, phospholipids such as 
lecithin, linoleic and linolenic acids, salicylic acid and its derivatives described in French patent 
FR 2,581,542, such as the derivatives of salicylic acid with an alkanoyl group having from 2 to 
12 carbon atoms in position 5 of the benzene ring, hydroxycarboxylic or ketocarboxylic acids 
and their esters, lactones and their corresponding salts, carotenoids, eicosatetraenoic and 
eicosatrienoic acids or their esters and amides, vitamin D and its derivatives. 

The cosmetic composition according to the invention is to be applied on the alopecic zones of the 
scalp and the hair or hairs of an individual, and possibly left in contact for several hours and is 
possibly to be rinsed. It is possible, for example, to apply the cosmetic composition containing an 
efficient quantity of at least one metalloproteinase inhibitor to the hair and scalp in the evening, 
leave it in contact all night, and possibly shampoo in the morning. These applications may be 
repeated daily during one or more months depending on the individual. 

Thus, a further object of the present invention is a method of cosmetic treatment of the hair or 
hairs and/or the scalp, characterized in that it consists in applying to the hair and/or the scalp, a 
cosmetic composition containing an efficient quantity of at least one metalloproteinase inhibitor, 
leaving this in contact with the hair and/or the scalp and/or hairs, and possibly rinsing it. 

The treatment method presents the characteristics of a cosmetic method to the extent that it 
enables improving the aesthetics of the hair and/or the hairs by giving them more vigor and an 
improved appearance. 

The following examples illustrate the invention without restricting its scope in any way. 
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Example 1: Daily lotion: 

TIMP-1 0.01 g 

TIMP-2 0.01 g 

2,4 diaminopyrimidine-3-oxide 0.75 g 

Ethanol at 95° 30 g 

Perfume qs 

Dyes qs 

Demineralized water qsp 100 g 

Example 2: Gel with liposomes: 

Natipide n® (i.e., 2 g in phospholipids) 10 g 

TIMP-2 0.025 g 

Carbomer 0.25 g 

Triethanolamine qs pH = 7 

Preservatives qs 

Demineralized water qsp 100 g 



® Mixture Water/Alcohol/Lecithin from the company Nattermann 
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CLAIMS 



1 . Use in/for the preparation of a composition, of an efficient quantity of at least one 
metalloproteinase inhibitor, or any functional biological equivalent thereof, with the inhibitor or 
the composition being intended to induce an/or to stimulate the growth of hair or hairs and/or to 
slow down their loss. 

2. Use according to the preceding claim, characterized in that the metalloproteinase inhibitor is 
selected from among tissue inhibitors, chemical inhibitors, growth factors, cytokines, oncogenic 
products, or even matrix constituents. 

3. Use according to any one of the preceding claims, characterized in that the inhibitor is a tissue 
or chemical inhibitor of metalloproteinase. 

4. Use according to any one of the preceding claims, characterized in that the tissue inhibitor of 
metalloproteinase is a peptide of natural or synthetic origin. 

5. Use according to any one of the preceding claims, characterized in that the tissue 
metalloproteinase inhibitor is in either a protected or an unprotected form. 

6. Use according to the preceding claim, characterized in that the protection consists in a 
protection based either on acylation or acetylation of the amino-terminal end, or on the amidation 
of the carboxy-terminal end, or even on both. 

7. Use according to any one of the preceding claims, characterized in that the tissue inhibitor of 
metalloproteinase is selected from TIMP1, TIMP2, TIMP-3, or TIMP-4. 

8. Use according to the preceding claim, characterized in that the tissue inhibitor of 
metalloproteinase is TMP-1 or TIMP-2. 
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9. Use according to claim 2, characterized in that the chemical metalloproteinase inhibitor is 
selected from among the thiols or the hydroxamates. 

10. Use according to any one of the preceding claims, characterized in that the metalloproteinase 
inhibitor is used in a quantity between 0.01 % and 5 %, preferably from 0.05 % to 2 % of the 
total weight of the composition. 

1 1 . Method of cosmetic treatment of the hair or hairs and/or of the scalp, characterized in that it 
consists in applying to the hair and/or the scalp, a composition containing an efficient quantity of 
at least one metalloproteinase inhibitor, of leaving this in contact with the hair and/or the scalp, 
and possibly of rinsing. 
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